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About 2000 species of Psychotria (Rubiaceae) can be found in the tropical and subtropical regions of theworld (Farias et al.,
2009). In Brazil, this genus is widespread and its species are found in all regions (Lopes et al., 2004; Pimenta et al., 2010). Some
of its species are important in herbal medicine, where they are used for infections of the female reproductive system,
bronchitis, gastrointestinal disturbances, skin irritations, tumors, ulcers, and eye disturbances (Khan et al., 2001; Lubini et al.,
2008; Award et al., 2009; Kato et al., 2012). Psychotria barbiﬂora DC., a synonym of Psychotria hoffmannseggiana (Willd. ex
Aschult.) Müll. Arg., is a small shrub with height varying from 0.5 to 2.0 m, found from the South to the Northeast Brazilian
(Teixeira and Machado, 2004). Leaves and stems of this plant were collected from Parque Municipal de Maceió-AL in May
2008 and identiﬁed by botanist Rosangela P. Lyra Lemos, at the Instituto do Meio Ambiente do Estado de Alagoas (IMA-AL),
Maceió-AL, Brazil, where a voucher specimen (MAC-11353) is deposited.
2. Previous work
Chemical investigations of various Psychotria species have led to the isolation of a number of pyrrolidinoindoline (Jannic
et al., 1999; Verotta et al., 1998, 1999; Henriques et al., 2004; Li et al., 2011), quinoline and isoquinoline (Solís et al., 1997;
Garcia et al., 2005; Porto et al., 2009; Pimenta et al., 2010; Bernhard et al., 2011), triptamine (Pinedo and Torpoco, 1994;ax: þ55 82 32141384.
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b-carboline monoterpene indole (Kerber et al., 2001; Van de Santos et al., 2001; Paul et al., 2003; Lopes et al., 2004; Simões-
Pires et al., 2006; Farias et al., 2010; Pimenta et al., 2010, 2011; Kato et al., 2012) alkaloids as main constituents. To date, there
are no reports about the presence of chemical constituents of P. barbiﬂora, only the presence of indole chromophore was
detected by HPLC/PDA (Lopes et al., 2004).
3. Present study
Air-dried and powdered leaves (244 g) and stems (390 g) of P. barbiﬂora were exhaustively extracted with 90% EtOH at
room temperature and the solvent evaporated under vacuum (21.2 g and 19.8 g, respectively). These extracts were suspended
in MeOH-H2O solution and extracted successively with hexane, CHCl3 and EtOAc. The CHCl3 fraction (3.2 g) from leaves was
subjected to chromatographic column on silica gel using hexane-CHCl3 1:1, CHCl3, CHCl3-EtOAc 1:1, EtOAc and MeOH. The
CHCl3 subfraction (0.18 g), after TLC preparative on silica gel (hexane-EtOAc 7:3) afforded harmane (1, 0.027 g, mp. 231–
233 C; Araújo-Júnior et al., 2004). CHCl3–EtOAc 1:1 (0.16 g) and EtOAc (0.18 g) subfractions, after gel ﬁltration (Sephadex LH-
20 with MeOH) afforded additional amounts of 1 (0.015 g).
The resulting CHCl3 (2.1 g) and EtOAc (2.7 g) fractions from stems, tested positively for alkaloids with Dragendorff reagent,
were subjected to a classical acid/base extraction (Pimenta et al., 2011) to provide 0.12 g and 0.17 g, respectively, of alkaloidal
extracts. CHCl3 fraction, after gel permeation (Sephadex LH-20 with MeOH), afforded additional amounts of 1 (0.010 g). The
alkaloid stricnosidic acid (2, 0.012 g; Simões-Pires et al., 2006) was obtained from EtOAc fraction after gel permeation
(Sephadex LH-20 with MeOH) and by TLC preparative on silica gel with a mixture of EtOAc–MeOH 9:1. The structures of these
compounds (1–2) (Fig. 1) were identiﬁed by interpretation of their NMR spectral data, including DEPT, HSQC and HMBC
experiments, and by the comparison with those reported in literature.
4. Chemotaxonomic signiﬁcance
The present study reports the isolation of two b-carboline alkaloids (1–2) (Fig. 1) for the ﬁrst time from the
leaves and stems of P. barbiﬂora. In this genus, harmane (1) and strictosidinic acid (2) were previously reported only in
Psychotria suerrensis (Murillo and Castro, 1996) and Psychotria myriantha (Simões-Pires et al., 2006; Farias et al., 2010),
respectively.
Psychotria is a genus of relative taxonomic complexity (Nepokroeff et al., 1999), which comprises about 2000 species
(Farias et al., 2009). Due to the lack of signiﬁcant stable morphological characters and a comprehensive worldwide taxonomic
treatment, satisfying infrageneric and/or generic delimitations are still missing and the relationships among the species are
unclear (Taylor, 1996; Nepokroeff et al., 1999). So, based on morphological characters and geographical distribution, different
authors suggested the division of this genus into three subgenera: Psychotria (pantropical),Heteropsychotria (neotropical) and
Tetramerae (Africa and Madagascar) (Lopes et al., 2004; Simões-Pires et al., 2006). With the exception of Psychotria colorata
(Verotta et al., 1998, 1999) and Psychotria mucosa (Verotta et al., 1999), Psychotria species collected in Brazil have showed
exclusively the presence of b-carboline monoterpene indole alkaloids (Kerber et al., 2001; Van de Santos et al., 2001; Lopes
et al., 2004; Simões-Pires et al., 2006; Farias et al., 2009; Pimenta et al., 2010, 2011) and this alkaloid type, also found in the
genus Palicourea (Lopes et al., 2004), seem to be a constant feature in several species of Psychotria, particularly those related to
the subg. Heteropsychotria (Kerber et al., 2001; Van de Santos et al., 2001; Henriques et al., 2004; Simões-Pires et al., 2006)
while alkaloids of polyindoline type, also of frequent occurrence in Psychotria species, have been found mainly in species
classiﬁed into the subg. Psychotria (pantropical) (Van de Santos et al., 2001; Lopes et al., 2004). Thus, the presence of different
alkaloid proﬁles in different subgenera illustrates the importance of chemical analysis of Psychotria species, which may help
to establish new groupings within this genus. Therefore, our results not only reinforce the proposition that alkaloids are
taxonomic markers (Solis et al., 1995) and Taylor’s (1996) hypothesis that the American Psychotria, together with Palicourea,
could be joined to form the genus Heteropsychotria, but they may be employed as chemotaxonomic markers to aid in
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Fig. 1. Isolated alkaloids from P. barbiﬂora.
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